It is well known that non-cognitive skills are an important determinant of success in life. However, their returns are not simple to measure and, as a result, relatively few studies have dealt with this empirical question. We consider sports participation while at school as one way of improving or signalling the individual's non-cognitive skills endowment. We use four waves of Add Health data to study how sports participation by schoolchildren translates into labour-market success. We specifically test the hypotheses that participation in different types of sports at school leads to, ceteris paribus, very different types of jobs and labour-market insertion in general when adult. We take seriously the issue of endogeneity of sporting activities in order to tease out a causal relationship between childhood sporting activity and adult labour market success. As such, we contribute to the literature on the returns to non-cognitive skills.
Introduction
Economists have started to pay increasing attention to the role of noncognitive skills in the labour market. One example is Heckman & Rubinstein (2001) , who use data from the General Educational Development (GED) Testing Program 1 to demonstrate the importance of such skills on various measures of life success.
While non-cognitive skills are likely key in the labour market, and arguably in many other arenas as well, it is not obvious how they should be measured in the kind of large-scale surveys that economists are apt to use. These skills are argued to include interpersonal skills, communication skills and persistence. Instead of using direct measurement, we here consider participation in sports while at school as one possible measure of individual non-cognitive skills.
While we believe that sport participation may indeed be a good measure of these skills, the question of the causality of the relationship is actually harder to pin down. One obvious reading is that playing sports helps children to develop non-cognitive skills. However, it is also entirely possible that the correlation be due to a hidden common factor (type of school perhaps, or the way in which the child is raised by their parents). In this case, children with greater non-cognitive skills will indeed play more sports at school, but the relationship will not be causal (in the sense that if we exogenously made children play more sport, their non-cognitive skills would remain unchanged).
There is by now a fairly-wide range of research showing that those who practise, or have practised, sport do better on the labour market. Ewing (1998) notes that those who practised sport when younger currently have higher earnings. This is in particular due to the specific job positions they hold, in which they are more likely to lead others and be paid as a function of their productivity. Ewing also notes that they are more often union members. That sport participants hold this kind of job likely reflects their individual characteristics. Barron et al. (2000) come to a similar conclusion regarding being paid according to productivity. As those who practise sports are competitive and persevering, they choose this type of job and hence earn more. Barron et al. (2000) also suggest that sports practice is better than other extracurricular activities in this respect. Eber (2002) compares sport science students (those taking the STAPS degree) to other students. Male STAPS students are more competitive than other students. Conversely, female STAPS students gave a greater weight to equality than do other female students. It is worth noting that we do not know which sport they practice, and this may be behind the gender difference. Team sports enhance both the competitive spirit and the team spirit, while individual sports also likely encourage competition but also self-discipline and tenacity. Long & Caudill (1991) use data from the National Collegiate Athletic Association (NCAA) on college students who are top athletes. They also find a positive relationship between sports practice and educational success: sporty students -both men and women -are more likely to graduate. Furthermore, male former athletes earn higher wages. They put forward three reasons to explain why the sporty are more successful at school and then, ten years later, on the labour market. First, being a former athlete sends out a positive signal in the labour market regarding ability, as in the signalling effect of Spence (1973) . The interpretation here is of the hidden common factor variety: those who choose to play sport are also those who have unobservable characteristics (concentration, stamina, teamwork, or something else) that is valued on the labour market.
A second reading of this correlation is more causal, practising sport increases the individuals level of soft-skills. Here it is sport which teaches individuals to work in a team, to be competitive, to have self-discipline, and so on. As above, these soft skills are valued by firms due to their relationship with productivity. Last, as Long & Caudill (1991) are focussing on relatively well-known athletes, there may also be a reputation effect in play. Firms may then hire former athletes as they can provide the company with a good image (the sponsorship of sport personalities by companies, for example Zinedine Zidane by Danone or Tiger Woods by Nike obviously also shares an aspect of this reputation effect). Cornelißen & Pfeifer (2010) use data from the German Socio-Economic Panel (GSOEP) to argue that the relationship is actually causal, so that students do increase their productivity while at high school by practicing sports. Sporting activity helps children to develop self-esteem, a competitive spirit, tenacity, motivation, discipline and responsibility; these are all noncognitive skills which are rewarded at school and are useful for the learning process. In addition, practising sports leads to improvement in students' health, which will also directly increase their productivity.
The results in Cornelißen & Pfeifer (2010) differ by gender, with the effect of sport being larger for schoolgirls. The interpretation proposed is that boys and girls do not start out with the same non-cognitive skills endowment: girls are supposed to be less competitive and to have lower self-esteem. They therefore have a relatively larger distance to catch up via sports practice: the marginal productivity of sports, as it were, is larger for them. This gender difference is widespread in the literature. Rees & Sabia (2010) analyse academic performance and sports participation in the National Longitudinal Study of Adolescent Health (Add Health), which are the same data that we use here. They remain somewhat cautious about the existence of a causal relationship between the two, but do underline a positive effect of sports participation on aspirations to attend college. Lechner (2009) also uses GSOEP data to underline the positive relationship between sport participation and labour-market outcomes, finding that sport practice is equivalent to an additional year of schooling in terms of labour-market outcomes. Three channels are identified: health, 'mental health' and individuals' unobservable characteristics. Sport participation improves both mental and physical health, which feeds through to higher productivity. However, as noted in Long & Caudill (1991) above, the relationship may rather reflect the correlation between sports and unobservable individual characteristics which are valued on the labour market.
The work in Rooth (2011) clearly demonstrates the importance of sport participation as a signal in the labour market using an experimental approach (also called a correspondence study) in Sweden in order to test the hypothesis that playing sport sends out a positive signal on the labour market. The experiment allows the impact of individual specific characteristics on the hiring process to be evaluated. Rooth (2011) shows that those who declare practising sport as a leisure activity in their CV are more likely to be interviewed. The effect size is large, as being sporty is equivalent to an additional 1.5 years of work experience. He is also able to distinguish this hiring effect by sport type (and gender), which is relatively unusual in the literature.
The data we exploit here will also allow us to make the distinction by sport type practised at school, which we can relate to job type and labour-market activity thirteen years later. With respect to the latter, we consider four different indicators of labour-market success: wages, managerial responsibilities, job satisfaction, and the freedom to make important decisions in one's job (autonomy). We consider the different mechanisms mentioned above to explain the relationship between sport and labour-market outcomes, and add one more: the network effect. By playing team sports or practising sport in a club, individuals become acquainted with others and therefore enlarge their social circle. When people practise sports with their colleagues, they interact on a personal rather than a professional level. The former may well be stronger, as they do not necessarily reproduce the hierarchy of the relationship within the firm.
The four labour-market outcomes above can all be affected by sports practice. These outcomes will of course depend on productivity, and part of this productivity will reflect individual health. The healthy are less absent from work, more dynamic and more concentrated. Sports practice as an extracurricular activity can help individuals to maintain or improve their health status. Individuals can of course be healthy for non-sport reasons, and we will therefore control for sport and health separately in the empirical analysis.
We explicitly take into account the issue of endogeneity of sporting activities in order to try to tease out a causal relationship between childhood sporting activity and adult labour-market success. One obvious approach here is to include in the regression analysis the variables which help determine whether individuals practise sport or not. Traditionally three broad groups of explanatory variables for sports participation have been put forward: individual (gender, age, ethnicity, marital status, number of children and health), social (education) and economic (income, hours worked, labour force status). Income and education are found to be positively correlated with sport practice, while the latter falls with hours worked and age Humphreys & Ruseski (n.d.) .
While there has been a fair amount of work on the relationship between sport and labour market outcomes, this often considers college sport participation whereas we here use sport information that comes from much earlier in the individual's life (middle and high school).
2 Existing work also mostly does not distinguish between types of sport, and only considers one labourmarket outcome (wages), whereas we have four of the latter. Unobservable characteristics are analysed in the case of returns to schooling by Bronars & Oettinger (2006) , Ashenfelter & Krueger (1994) and Ashenfelter & Zimmerman (1997) and in the contest of returns to extracurricular activities by Kosteas (2010) . The work here uses data on siblings in order to capture family fixed effect, and as instrument for individual education or participation in extracurricular activities. We here appeal to the same method in order to control for any family fixed effect. We also introduce information on the individuals' environment in order to capture as much heterogeneity as possible.
The remainder of the article is organized as follows. The next section describes our data. Section 3 then presents the theoretical framework, and the empirical results appear in Section 4. Last, Section 5 concludes.
Data
We use data from the National Longitudinal Study of Adolescent Health (Add Health) which is a 'longitudinal study of a nationally representative sample of adolescents in grades 7-12 in the United States during the 1994-95 school year'.
3 There are currently three subsequent waves available after the 1994-95 one. In the most recent 2008 wave, the individual respondents are 24 to 32 years old and provide labour force information. our dependent variables come from this last wave. The Add Health data is particularly apt for the question at hand in a number of ways. First, it provides information on various types of sport participation when the individual was aged between 12 and 18, which we can link to labour market information around 14 years later. The data also distinguish various different types of sport, and allow us to evaluated whether team sports are different from individual sports. The data also includes a wide array of objective information on respondents, including their health, lifestyle and education, as well as a number of subjective variables. The data wave that includes the sport information surveys a number of schoolchildren within by school class (there are 142 different schools in wave I). We can thus see whether it is absolute or relative sport activity that matters the most for labour market outcomes 14 years later. Last, the data includes a certain number of pairs of siblings, which will be useful when we consider endogeneity.
We focus on Add Health Wave IV respondents who have completed their studies and are employed at the time of the interview. Wave IV includes information on labour-force status and completed education. Other individual characteristics such as gender, year of birth year, ethnicity and so on are taken from wave I. Our sample contains over 10,000 individuals, split equally by sex.
Our sport information covers the frequency with which individuals' practise sports, and which type of sport they are engaged in. This sport participation information comes from Wave I, when respondents were grade 7 to 12 schoolchildren.
4 Sporting activities are divided in three types: active transportation, exercise and active sports. Frequency of practice for each sport is reported on a categorical scale: zero times per week, once or twice a week, between three and four times a week, and five or more times per week. Active transportation refers to cycling, roller-skating etc., which are sports that do not require any particular facilities or sporting structures (such as clubs). Exercise can be considered to refer to individual types of sports (as the examples given in the questionnaire are: jogging, dancing, gymnastics and so on): individuals most often will need some kind of sporting facilities in order to practise these sports, but are nonetheless not necessarily involved in a club. Finally, active sports refers directly to team sports (the examples given being: basketball, baseball, soccer etc.). Participation in this last type of sport involves both being part of a club or a team and some specific sport facilities (i.e. a ground or court).
Each of these different types of sport requires particular characteristics or skills, apart perhaps from active transportation. The practice of individual sports may well suppose self-discipline and motivation, while individuals will need to have -or to develop -team spirit for successful participation in team sports. The schoolchildren in Wave I of our sample (see Table 1 ) declare practising sports on average more than six times a week. These six occasions consist of one active transportation, almost three individual sport activities and just over two of team sport. Girl students report less sport activity than do boy students, but practise relatively more individual sports than team sports (which latter are preferred by boy students). For both genders active transportation is the least frequent sport. In the rest of the paper we will not take this type of sport participation into account.
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While we have information on the frequency of sport participation, we do not know specifically whether these sports are practised during recess at school, or outside of school in a club. We do however have information on the schoolchild's grade, and can therefore classify them by school type (middle school or high school) and use this information to infer the type of sport participation. Our underlying idea here is that schoolchildren in middle school are more likely to play sports during the recess, whereas those at high school may undertake other activities at this time. The data do actually show lower sports participation amongst children who are in high school (see Table 2 ).
We find, as in Cornelißen & Pfeifer (2010) using German data, that school performance is related to sports participation. In particular, good grades in Maths and Sciences are correlated with the frequency of sports participation: most of children who earn A-grades in Maths and Sciences report practising sport at least five times per week. On the contrary, grades in English and History are highest for those who have lower frequencies of sports participation, that is once or twice a week.
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In order to establish what specific aspects of the job when adult are correlated with childhood sport activity, we consider four different indices of labour-market success: satisfaction at work, managerial responsibilities, freedom to make important decisions in one's job, and the hourly wage.
7 With respect to satisfaction at work and the freedom to make important decisions in one's job, the adult respondents at Wave IV respond using a categorical scale (between 0 and 4 or 0 and 3 respectively). These two labour-market indicators are therefore ordered. The highest satisfaction score of 4 refers to being extremely satisfied at work, which is the case for 25.7% of men and 24.9% of women in our sample. The top score of 3 for freedom means that the individual is always free to make important decisions at work: this value is reported by 37.3% of men, but only 29.8% of women. Managerial responsibilities are picked up by a dummy variable for the respond declaring to supervise one or more employees. According to this definition, 41.4% of men are managers as opposed to only 31.7% of women. Last, wages are measured as the log of the amount earned by the individual over the year divided it by yearly hours worked. Male annual earnings are slightly higher (at around 8000 U.S dollars on average) than women's, which is not explained by number of hours worked per week.
The use of this range of labour-market indicators will allow us to pick out which types of sport affect which types of labour-market outcome, and for whom (as we carry out separate analyses by gender).
Education at Wave IV is measured by seven dummy variables reflecting the highest completed level (almost all of Wave IV respondents have finished their education by this time). These levels are: less than high school; high school; training; college; Master; PhD; and specific school.
8 Female respondents in Wave IV of Add Health data are on average better educated than are men (see Table 3 ). In addition, women received better grades at school in each discipline, as measured at Wave I.
9 Despite their advantage in academic success, girls were less happy at school than were boys (this is measured on a one to five scale, where 1 corresponds to "very happy"). Our analysis will also include a number of other variables reflecting the respondent's labour market position in wave IV, such as their work experience, and demographic information such as ethnicity, health (an ordered discrete variable), and age.
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A simple descriptive exercise is to compare the characteristics of those who practised sport at school to those who did not. Tests of the equality of means between the two sub-samples (see Table 4 ) show that, as expected, those who practised sport are significantly more educated and achieved better grades at school. They are also significantly younger and healthier. Crucially, they are also significantly more successful on the labour market thirteen years
The relevant literature has underscored that sport participation is highly correlated with both income and education. What is of interest here is going beyond correlation to try to identify causation. We tackle this potential problem of endogeneity by appealing to data on individual sport participation thirteen years prior to their observed labour market outcomes at Wave IV. This approach avoids issues of reverse causality between sports practice and income (whereby those who are richer now either don't have the time to engage in sport, or are better able to pay for sport club memberships, for example).
Sports participation positively affects both health and the returns to schooling. These two are components of human capital which helps to determine individual labour market outcomes. To capture the indirect impact of sport on productivity at work, the regression will include controls for education and health status, measured at Wave IV.
The empirical estimations are carried out separately by gender. We do so firstly because men and women do not necessarily have the same noncognitive skills, so we do not know if the effect of sport on these skills is the same by gender. In addition, the type of sport practiced is different: women are more likely to be engaged in individual sports while men practise team sports. Again, we do not a priori know if the effect of these different sports is homogeneous across the sexes.
We estimate the following equation for our different measures of labour market outcomes at Wave IV.
where X j,i,W 4 is a vector of control variables (including age, race, education, work experience, health, earnings). One key point to note with respect to this equation is that the structure of the Add Health data, where a number of students were surveyed within each school, allows us to introduce school fixed effects into the regression. This is an important counter to some of the endogeneity concerns that might be raised here. In particular, it can be imagined that children who live in richer areas go to schools with betterquality infrastructure, where more sport can be practiced. It is not surprising that children from richer backgrounds obtain better jobs, which introduces a standard omitted variable bias into our estimation. The use of school fixed effects eliminates this bias, as we then compare adult labour market outcomes of children who went to the same school. 11 We will see below that the use of school fixed effects or not actually does not make much difference to the estimated coefficients on the sports variables.
Satisfaction at work and the freedom to take decisions at work are estimated via an ordered logit, the probability of being a manager via a logit, and the log hourly wage using OLS.
We expect individual and team sports to have an impact on labour market outcomes, and will concentrate on these two rather than active transportation, as noted above. These two sports effectively can introduce both networking and reputation effects, and likely act as a better signal than bicycling or roller-skating. We do not know the circumstances and the intensity of sport practice, and proxy these by the school grade when interviewed at Wave I. The broad idea here is that playing team sports five times a week when in grade 11 (at high school) likely reflects different phenomena than the same sport activity at grade 7 (middle school). As noted above, sport participation depends on school type (see Table 2 ), which may well reflect different time constraints.
The specification in equation (1) assumes that it is the absolute level of sport participation that counts for labour-market success. However, the reputation effect -and indeed the signalling effect -implies that the effect of sport works via comparisons to others (if everyone plays sport then there is no particular reputation from doing so as well). Taking this seriously, we can consider the relative rather than the absolute amount of sport, where individual sport is evaluated relative to other children are born in the same year and of the same sex, in the same school (as measured in Wave I). This specification produces over 1300 reference groups in our sample. We construct both the normalized rank of the schoolchild within her reference group and a dummy variable indicating whether she practises more sport than the mean in her reference group. We can re-run our empirical analysis of labour-market success including both absolute relative sport participation.
Endogeneity remains an issue in almost all econometric estimation based on survey data. We are able to eliminate one cause of endogeneity by using data on sports participation thirteen years before the labour-market outcome. Controlling for school fixed effects is also a great help in dealing with a number of unobservables related to the local area and the school. However we still have the potential endogeneity issue that those who practise sport have some unobservable particular characteristics (such as non-cognitive skills) that also bring about labour market success. This introduces standard positive omitted variable bias into our estimations: childhood sport and adult labour market success will be correlated, but the relationship is not necessarily causal. This distinction is of course key for policy: encouraging sports at school in order to bring about adult success will only work if the former causes the latter.
We consider a number of potential ways of dealing with the remaining bias. We can first address this by including a certain number of variables on children's feelings and behaviour, as measured at Wave I, in the regressions. We propose three different sets of variables in this context. The first contains the children's grades in Maths, Science, History and English (measured as four discrete variables), as a proxy for ability. The second refers to the feelings that the schoolchildren have regarding their school, and in particular whether they are happy there. Levy-Garboua et al. (2006) show that adolescents who are unhappy at school also undertake risky behaviours which negatively affect their labour-market outcomes. Last, we consider whether the child is popular or not. We do so by checking whether they were identified as the friend or best friend by the schoolchildren with whom they themselves declare as friends (each respondent in Wave I of Add Health declares up to three friends). These three sets of variables arguably help to capture individual unobservable characteristics such as ability, motivation and self-confidence.
A second approach is to use the structure of the data set in order to compare siblings, so that we hold family environment constant (as in Bronars & Oettinger (2006), Ashenfelter & Krueger (1994) , Ashenfelter & Zimmerman (1997) and Kosteas (2010) ). By doing so, we capture unobservable characteristics, such as non-cognitive skills learned via family education, cultural values, and so on. We do not control for race here nor introduce school fixed effects, as in this sample siblings from the same family are observed at the same school and are of the same ethnicity. The estimation of the difference in labour-market outcomes between siblings is carried out using the following equation:
Here X k,i,j,W 4 is a vector of control variables for each sibling (gender, age, education, work experience, health, and school type).
Regression Results

Basic Results
The baseline results by gender for all four labour-market outcomes appear in Tables 5 and 6 . 12 The log of the hourly wage is estimated by OLS and manager via a logit (the estimated marginal effects of the latter are presented). For men, one more team sport event per week is associated with both hourly wages and a managerial probability that are 1.2% higher thirteen years later. There is no significant correlation between female wage and school sport participation. However, one more individual sport event per week increases the probability of being a manager by 1.3%.
The figures in the last two columns of each Table are the estimated coefficients (and not the marginal effects) from ordered logit estimation of job satisfaction and autonomy. The team sport at school coefficient is again positive and significant for men in both cases: one more sport even per week yields a 0.6% higher probability of being extremely satisfied at work and a 0.8% higher probability of always being free to make important decision at work. Sport participation at school is unrelated to women's subsequent satisfaction at work; however, the correlation between individual sport practice and autonomy is positive and significant for them. One more individual sport 12 Adding industry dummies to these regressions did not change any results. practice increases the probability of always being free to make important decision at work by 0.9%. Table 5 and Table 6 are estimated with standard errors that are clustered by school. Arguably a better way to exploit the data is to explicitly introduce a school fixed effect (via one dummy variable for each school). Doing so actually has very little impact on the coefficients with respect to sports practice in our four labour market outcome equations; equally the R-squared and log (pseudo-)likelihood statistics improve only little. These results are available on request. We therefore conclude that there is no substantial bias due to school fixed effects, and the remaining estimates do not include them.
Robustness Checks
Sport and School Type
We re-run our estimates by type of school (middle or high school) for each labour-market indicator and by gender. The results appear in Tables 7 and  8 . For men, practising team sports once more per week while in high school is associated with an increase in the hourly wage thirteen years later by 1.5%, the probability of being a manager by 2%, the probability of always having the freedom to make important decision at work by 1%, and the probability of being extremely satisfied at work by 0.8%. As suggested above, the opportunity cost of time is likely higher in high school than in middle school. Older schoolboys who take the time to invest more in team sports systematically enjoy labour market success as adults. There are some analogous effects for individual sports for boys in middle school in wave I: practising an individual sport one more per week is associated with an increase in the probability to be manager by 1.6%, a greater probability to be always free to make important decision at work (1%), but a smaller probability of being extremely satisfied at work (0.8%).
There is overall less evidence of a correlation between sport participation at school and labour-market outcomes for women. However, the distinction according to when the sport was practised is much sharper: only sport in high school matters, and only two outcomes (being a manager and the freedom to make important decisions).
13 The marginal effect of practising 13 That sport seems to matter much more in high than in middle school provides some evidence against unobservable individual factors that push the individual to both practise individual sport one more per week here is 2% for the probability of being a manager and 1.1% for being always free to make important decisions at work.
Women's labour-market outcomes then depend on investment in individual sports, whereas for men team sports matter. This might be thought of as some a priori evidence that firms do not value the same skills for men and women. One interpretation is that firms value sports for its ability to "correct" natural inclination: women are already cooperative and know how to work in teams, while men are less collectively-minded.
Further Results
As the above results were the most significant for sporting activity during high school, the remaining results consider only this sub-sample.
A first check is to see whether there is any evidence that the effect of sport is non-linear. We therefore re-estimated equation (1) with dummy variables for each separate sport frequency. The findings (available on request) did not produce any particular insights.
A perhaps more pertinent question is the role of relative versus absolute sport practice: the results are presented in Table 9 for men and Table 10 for women. For men, none of the measures of relative sports are significant (with the exception of the probability of being a manager) while the estimated coefficients on the absolute sport variables are positive and significant in about half of the regressions. The pattern is somewhat similar for women. Overall, we infer that sport participation in school is mostly not a zero-sum game. Irrespective of what schoolmates did, children's own sport participation while at high school is mostly positively rewarded on the labour market thirteen years later. This finding might be thought to cast some doubt on the existence of "second-degree" signalling 14 or a reputation effect. As with all work on social comparisons, however, this conclusion is subject to our having correctly identified the reference group. It is possible that firms to indeed compare candidates in terms of proxies for cognitive skills, but that we do not have good information on the references group. sport and be successful on the labour market. As these factors are likely fixed over time, it should not matter at which age we observe the sporting activity.
14 "First-degree" signalling is being sporty when others do not practise sports. Unobservable Heterogeneity Our first pass at this, as mentioned above, is to add variables reflecting child behavior and ability from Wave I. Unfortunately, this seriously reduces our sample size, making it difficult to compare the results here to those listed in previous tables. The comparison is therefore carried out between the new estimations and previous specifications, run only on individuals for whom all of the relevant variables are available. The results for men appear in Table  11 .
We find that the estimated coefficients on team sport practice remain positive, but are significant only for one labour-market outcome, being a manager. In general they are notably similar in size between the baseline specifications (given in the second column for each dependent variable) and regressions which control for individual ability, happiness at school and popularity. Among these new control variables, grades play a significant role. However, the fact that the estimated coefficient on sport does not move much when we control for grades suggest that these measures of sport participation and academic achievement are largely independent of each other. The fact that the estimated sport coefficients here differ from those in the main tables then reflects the much smaller sample size in these new estimations.
For the sub-sample of women for whom the relevant information is available, Table 12 shows that sport has no significant effect on labour-market outcomes, although again we should underline that very few observations can be used in this estimation. Nonetheless, it is worth noting the impact of the popularity variable on labour-market outcomes.
Last, we consider the differences in labour market outcomes between siblings. The results appear in Table 13 . We do not carry out these estimations separately by gender, nor by school type (middle school or high school), due to sample size issues. We do control for gender and school type in wave I in the pooled regressions, however. The results here continue to show a result for sport at school for half of the labour market outcomes: even keeping the family environment constant (opportunities, human capital, etc.) those who practise more sport at school do better as adults on the labour market in terms of freedom to make decisions (individual sport) and job satisfaction (team sports).
For the other two labour market outcomes, being a manager and hourly wage, we find no significant correlations in the within-sibling sample. This is in contrast to the baseline results in Tables 5 and 6 . The variation in these two labour market outcomes (with respect to sport participation) is therefore between families rather than within family. As such, the probability of being a manager could reflect the role of family firms, or family influence within a firm. More generally it could reflect some aspect of upbringing that is shared by all children within the family (such as being encouraged to take decisions for themselves). The same kind of explanation can be advanced for the hourly wage. Children who were raised in a privileged socioeconomic environment will earn higher salaries than others; they may also have better opportunities to practise sport when at school. In this case, the correlation that we observe between adult wages and childhood sport is not causal, but rather reflects some hidden common factor at the family level.
Conclusion
This paper has used long-run American panel data to show that childhood sporting activities are correlated with adult labour market outcomes. Our data allows us to determine the impact of sport participation on four different measures of job quality separately by gender. We can also distinguish between the effect of individual and team sports. We make a number of attempts to address the issue of the endogeneity of sporting activities, via school fixed effects, controls for childhood behaviour and popularity, and within-sibling estimation. We continue to find significant correlations between sport, especially when practised at high school, and a number of adult labour-market outcomes measured thirteen years later.
The marginal effect of sporting activity appears to be substantial. An increase in team sports at high school of once per week increases adult hourly wage by 1.5% and the probability to be manager by 2%. The analogous effect on always being free to make important decisions at work is 1% and on the probability of being extremely satisfied at work is 0.8%. For girls, we identify marginal effects of the same magnitude with respect to being a manager and decision freedom, but with respect to individual sports.
Childhood sporting activities arguably help to foster human capital accumulation via non-cognitive skills. The fact that different types of sports "work" to this extent for men and women suggests that different types of skill We test for the role of absolute compared to relative sport practice (compared to ones schoolmates), and find that only the former counts. As such, sport participation does not seem to be a zero-sum game, in the sense that greater participation for all would lead to better quality jobs for all (if we believe the causal link).
The impact of sport at high school is greater than that at middle school. As such, either sport has a greater skill return for older children, or that the signalling role of sport is more emphatic amongst older children who have many other potential uses of their time to hand. Alternatively, the network effect of sport participation may be much more relevant (in terms of labour market outcomes) at high school than at middle school.
We have attempted to deal with the endogenous choice of sporting activity. Our various controls and specification tests do knock out some of the effect of sport, but not all of it. It can always be countered that we have not adequately identified the variable that predicts both sport and labour market outcomes. However, we have considered this correlation within schools, within families, and controlling for child ability and personality. While there is still undoubtedly much to be learned about human-capital acquisition and labour-market success, the results here are consistent with at least some of the effect of school sport on subsequent labour market outcomes being causal. *Minimum and maximum are the same for men and women, except for the log hourly wage and the number of years of working experience. In these two cases, the first figure concerns men, the second refers to women. Versus being in middle school in wave I. halshs-00639469, version 1 -9 Nov 2011 Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Explanation power indicator is respectively: the R-squared, the log likelihood and the log pseudo-likelihood. HS = high school
24
Documents de Travail du Centre d'Economie de la Sorbonne -2011.52 Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Explanation power indicator is respectively: the R-squared, the log likelihood and the log pseudo-likelihood.
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Documents de Travail du Centre d'Economie de la Sorbonne -2011.52 Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Explanation power indicator is respectively: the R-squared, the log likelihood and the log pseudo-likelihood. Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Explanation power indicator is respectively: the R-squared, the log likelihood and the log pseudo-likelihood.
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Documents de Travail du Centre d'Economie de la Sorbonne -2011.52 Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Explanation power indicator is respectively: the R-squared, the log likelihood and the log pseudo-likelihood. Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Explanation power indicator is respectively: the R-squared, the log likelihood and the log pseudo-likelihood. -457.5 -459.8 -866.9 -872.4 Robust standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Explanation power indicator is respectively: the R-squared, the log likelihood and the log pseudo-likelihood.
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